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,QWHUQDWLRQDO&RQIHUHQFHRQ0HFKDQLFDODQG(OHFWURQLF(QJLQHHULQJ
7KH5HVHDUFKRQ(IILFLHQF\DQG(IIHFWLYHQHVVRI5DLO7UDQVSRUW
:DQJ-LDQMXQ
-LOLQ5DLOZD\9RFDWLRQDODQG7HFKQRORJ\&ROOHJH-LQOLQ&KLQD
$EVWUDFW
0DLQLGHDRIOHDQPDQXIDFWXULQJLVWRHOLPLQDWHLQHIILFLHQFLHVLQWKHSURGXFWLRQDFWLYLWLHVDQGSURFHVVHVWRPLQLPL]HZDVWH
DQGFUHDWHYDOXH WRPHHWFXVWRPHUQHHGVDW WKH ORZHVWFRVW6SDWLDO VFDOHVDQG WLPHDFFXUDF\ UHTXLUHPHQWVPDNLQJ UDLO
WUDQVSRUW FRPSDUHG WR WKH PDQXIDFWXULQJ VHFWRU LV PRUH QHFHVVLW\ DQG FRQGLWLRQV RI WKH LPSOHPHQWDWLRQ RI OHDQ
PDQDJHPHQW/HDQSURGXFWLRQE\FKDQJLQJWKHPRGHRIWUDQVSRUWRUJDQL]DWLRQLPSURYHLQWHUQDOFRQWUDFWXDOUHODWLRQVKLS
DQGRSWLPL]DWLRQRIEXVLQHVVRUJDQL]DWLRQDO VWUXFWXUH WKH UDWLRQDODOORFDWLRQRI UDLOZD\HQWHUSULVHVRIYDULRXV UHVRXUFHV
DQGVWUHQJWKHQLWVFRQWUROODELOLW\RULJLQDWLQJGLUHFWWUDLQVORDGLQJWRWUDQVSRUWRUJDQL]DWLRQDOXQLWVWRDFKLHYHWKHWUDQVSRUW
GLVWDQFH DQG HFRQRPLF  WKURXJK FRQQRWDWLRQ WDSSLQJ WKH SRWHQWLDO VXEVWDQWLDO UHOHDVH RI WUDQVSRUW FDSDFLW\ DQG
VLJQLILFDQWO\ LPSURYH WKH HIILFLHQF\ DQG HIIHFWLYHQHVV DQG EXLOG D QHZ UDLOZD\ WKH/HDQ WUDQVSRUW RUJDQL]DWLRQPRGH
/HDQ SURGXFWLRQ DOVR FRQWULEXWHG WR WKH UDLOZD\ FDGUHV DQGZRUNHUV WKHKDELWV DQG H[SHULHQFH EDVHG RQ WKH WUDGLWLRQDO
SURGXFWLRQ DFWLYLWLHV FKDQJH LV EXLOW RQ OHDQ SURFHVVHV DQG ,7 RQ WKH EDVLV RI VFLHQWLILF DQG LQWHQVLYH SURGXFWLRQ DQG
PDQDJHPHQW

3XEOLVKHGE\(OVHYLHU%9
6HOHFWLRQDQGSHHUUHYLHZXQGHUUHVSRQVLELOLW\RI,QIRUPDWLRQ(QJLQHHULQJ5HVHDUFK,QVWLWXWH

.H\ZRUGV˖5DLOZD\WUDQVSRUWWUDQVSRUWRUJDQL]DWLRQOHDQPDQXIDFWXULQJUHVRXUFHVHIILFLHQF\DQGHIIHFWLYHQHVV
7UDQVSRUWQHWZRUNIRUPVWUDWLILHGDQDO\VLVIUDPHZRUN
7UDQVSRUWDWLRQQHWZRUNVVKDSHWKHGLYLVLRQOHYHO
'LYLGHGEHWZHHQWKHGLIIHUHQWOHYHOVRIWKHWUDQVSRUWQHWZRUNIRUPDJHQHUDOYLHZIURPWKHOD\HUGRZQWKH
UHODWLRQVKLS EHWZHHQ WKH QDWXUH RI WKH SROLF\ DQG LQVWLWXWLRQDO LVVXHV UHODWLRQVKLS IURP WKH HQWHUSULVH OHYHO
GRZQPRUHWKDQWKHQDWXUHRIWKHRSHUDWLRQRURUJDQL]DWLRQOLQHQHWZRUNIDFLOLWLHV7KHUHODWLRQVKLSEHWZHHQ
WKH OD\HU DQG WKH GHYLFH VHUYLFH OD\HU LQKHUHQW WHFKQLFDO SUREOHPV )URP WKH FRQWUDFW RU FRRUGLQDWLRQ
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SHUVSHFWLYHWKHUHODWLRQVRIWKHVHWKUHHJURXSVFRUUHVSRQGWRDSXEOLFFRQWUDFWSULYDWHFRQWUDFWDQGWHFKQLFDO
FRRUGLQDWLRQRIWKHUHODWLRQVKLS
7UDQVSRUW QHWZRUN IRUP DQG WKH H[WHUQDO HQYLURQPHQW WKH WUDQVSRUWDWLRQ QHWZRUN RI UHODWLRQV DQG WKHLU
WHPSRUDO DQG VSDWLDO HYROXWLRQ RI WKH IRUPRI KLHUDUFKLFDO V\VWHP DV DZKROH DQG LWV H[WHUQDO HQYLURQPHQW
WKHUH LV D FORVH UHODWLRQVKLS WKH IRUHLJQ LPSDFW RQ WKH PRUSKRORJLFDO VWUXFWXUH RI WKH WUDQVSRUW QHWZRUN
WUDQVSRUWQHWZRUNIRUPPD\LQWXUQKDYHDQLPSRUWDQWUROHLQWKHH[WHUQDOHQYLURQPHQW7KHIRUPRIDYDULHW\
RI WUDQVSRUW QHWZRUN LV FRQVWDQWO\ FKDQJHG DQG HYROYHV 5HODWHG WKHRULHV VXFK DV WUDQVSRUW WKHRU\
HYROXWLRQDU\HFRQRPLFV DQGRWKHUDQDO\WLFDOPHWKRGVFDQSOD\D UROHKHUH7UDQVSRUWQHWZRUN IRUP LVERWK
WUDQVSRUWDFWLYLWLHVWREHFRQGXFWHGE\WKHIRXQGDWLRQDQGJXDUDQWHHEXWDOVRWKHWUDQVSRUWRIWKHH[LVWHQFHDQG
PDQLIHVWDWLRQRIWKHDFWLYLW\LWVHOI3UHYLRXVSURGXFWVUHVRXUFHVQHWZRUNHFRQRPLFDQDO\VLVIUDPHZRUNWR
KHOS FDOLEUDWH WKH YLHZLQJ DQJOH DQG WKH FRRUGLQDWH V\VWHP RQ WKH EDVLV RI WKH WUDQVSRUW QHWZRUN IRUPV RI
KLHUDUFKLFDO DQDO\VLV IUDPHZRUN WKDW FDQ KHOS XV WR H[DPLQH WKH REMHFW RI VWXG\ LQ PRUH GHWDLO DQGPRUH
DFFXUDWHO\SRUWUD\DQGGHVFULEH7KHDQDO\WLFDOIUDPHZRUNWRWKHSHUVSHFWLYHRIHFRQRPLFVUHVHDUFKPHWKRGV
H[SODLQVWKHDUFKLWHFWXUHDQGSROLF\EHQFKPDUNSURYLGHVDV\VWHPDWLFDQGKLJKO\SUDFWLFDOWUDQVSRUWHFRQRPLFV
UHVHDUFK URXWLQH 7KH YDVW PDMRULW\ RI WUDQVSRUW HFRQRPLF SUREOHPV FDQ EH DWWULEXWHG WR WKH DQDO\WLFDO
IUDPHZRUNRIWKHWUDQVSRUWQHWZRUNPRUSKRORJ\DQDO\VLVRQO\WKHDQDO\VLVRIWKHOHYHODQGDQJOHGLIIHUHQFHV
VWUHVVHG WKDW WKH IRFXV RI GLIIHUHQW HPSKDVHV 6LPLODU WR WKH VSHFLDO DWWHQWLRQ WR WKH DQDO\VLV RI WKH JHQHUDO
LQGXVWULDORUJDQL]DWLRQDQG LQGXVWULDO HFRQRPLFV WUDQVSRUW HFRQRPLFVQHHGVSHFLDO DWWHQWLRQ WR WKH WUDQVSRUW
QHWZRUNPRUSKRORJ\DQDO\VLV
$FFRUGLQJWRWKLVSLFWXUHRIWKLVDUWLFOHFDQEHVHHQZLWKLQWKHEXVLQHVVRUJDQL]DWLRQOD\HUDQGWKHGHYLFH
FRQWDFW OHDQ SURGXFWLRQ RUJDQL]DWLRQ DQG PDQDJHPHQW RI HTXLSPHQW XVHG LQ WKH HQWHUSULVH WR LPSURYH
HIILFLHQF\7UDLQWKHTXDOLW\RIWKHRUJDQL]DWLRQDQGRSHUDWLRQRITXDOLW\ODUJHO\GHWHUPLQHVWKHHIILFLHQF\DQG
HIIHFWLYHQHVVRIWKHUDLOZD\FRPSDQLHV,PSOHPHQWDWLRQRIWUDQVSRUWDWLRQDQGSURGXFWLRQRIOHDQPDQDJHPHQW
WKURXJK VWUXFWXUDO UHIRUP DQG DGMXVWPHQW RI WKH FRUSRUDWH ERXQGDULHV RQ D ODUJHU SODWIRUP WR EXLOG OHDQ
WUDQVSRUWRUJDQL]DWLRQPRGHVXEVWDQWLYHSXVKIRUZDUGWKHUHIRUPRIWKHUDLOZD\PDQDJHPHQWV\VWHPVRWKDW
WKHHFRQRPLFDGYDQWDJHVRIWKHUDLOZD\QHWZRUNJHWDEHWWHUUHOHDVH
/HDQSURGXFWLRQSUDFWLFHRIOHDQPDQXIDFWXULQJFRQFHSWVDQGUDLOWUDQVSRUW
7KHPDLQ LGHDV RI OHDQPDQXIDFWXULQJ RU OHDQPDQDJHPHQW LV ILQH UHTXLUHPHQWV WR HOLPLQDWH LQHIILFLHQW
SURGXFWLRQDFWLYLWLHV
/LQNVDQGSURFHVVHV WRFUHDWH WKH OHDVWZDVWHDQGDW WKH ORZHVWFRVW WRPHHWFXVWRPHUGHPDQGIRUYDOXH
RQHRILWVPDLQPHDQVLVQRWRIIWRFDUU\RXWWKHRSHUDWLRQVDQGEXVLQHVVSURFHVVRSWLPL]DWLRQ5DLOWUDQVSRUW
SDVVHQJHUV DQG FDUJR GLVSODFHPHQW VHUYLFHV SURGXFWLRQ DQG FRQVXPSWLRQ RI WUDQVSRUW LV WKH VDPH3URFHVV
LQYLVLEOHWUDQVSRUWRILQWHUPHGLDWHSURGXFWVDQGILQDOSURGXFWVFDQQRWEHVWRUHGDOORFDWLRQDQGFRQWURORIUDLO
WUDQVSRUW DQG D KXJH 3URGXFWLRQ V\VWHPV DQG GLVWULEXWLRQ LQ D ODUJH JHRJUDSKLFDO VSDFH DQG WKHUHIRUH
IXQGDPHQWDOO\VSHDNLQJWKHDFFHVVRIWUDQVSRUWDWLRQDQGSURGXFWLRQHIILFLHQF\PXVW7KHQXPEHUDQGIXQFWLRQ
RIDYDULHW\RIWUDQVSRUWDWLRQUHVRXUFHVWRDFKLHYHSUHFLVHFRQWURORQWKHVSDWLDODQGWHPSRUDOVWUXFWXUH6SDWLDO
VFDOHVDQGDFFXUDWHDWWKHWLPH5HTXLUHPHQWVRIUDLOWUDQVSRUWFRPSDUHGWRRWKHUPDQXIDFWXULQJHQWHUSULVHVDUH
PRUHQHFHVVLW\DQGFRQGLWLRQVRIWKHLPSOHPHQWDWLRQRIOHDQPDQDJHPHQW
5HVRXUFHFKDUDFWHULVWLFVDQGFRQWUROODELOLW\RIWKHUDLOZD\FRPSDQLHV
3URGXFWLRQ DQG RSHUDWLRQ RI WKH UDLOZD\ QHHGV WR KDYH YHU\ ODUJH UHVRXUFHV &RQGLWLRQV DQG PHDQV WR
DFKLHYH EXVLQHVV REMHFWLYHV UDLOZD\ HQWHUSULVHV ,QGXVWU\ WKH DYDLODEOH LQWHUQDO UHVRXUFHV LQFOXGLQJ OLQHV
VWDWLRQV ORFRPRWLYHV YHKLFOHV FRPPXQLFDWLRQV XWLOLWLHV DQG RWKHU YDULRXV W\SHV RI IDFLOLWLHV DV ZHOO DV
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ILQDQFLDO DQG KXPDQ7KH DFWXDO DWWDFKPHQW DQG WKH ULJKW WR DOORFDWH LWV RZQ UHVRXUFHV H[WHUQDO UHVRXUFHV
LQFOXGLQJFXVWRPHUVWKHKLJKHUDXWKRULWLHVORFDO*RYHUQPHQWDQGRWKHUUHVRXUFHV
7UDQVSRUWRUJDQL]DWLRQXQLWDQGWKHWUDQVSRUWGLVWDQFHDQGHFRQRPLF
7UDQVSRUW SURGXFW LV WKH GLVSODFHPHQW RI SDVVHQJHUV DQG FDUJR ZKLOH WKH GLVSODFHPHQW YHFWRU RI WKH
UDLOZD\ SDVVHQJHU DQG IUHLJKW YHKLFOHV DQG WUDLQV 5DLOZD\ *RRGV 6KLSSHG WKH EDVLF RUJDQL]DWLRQDO XQLW
WUDGLWLRQDOO\WHQGWRYHKLFOHDVDWUDQVSRUWDQGSURGXFWFDUULHUVKHUHLQDIWHUUHIHUUHGWRDVWKHRUJDQL]DWLRQDO
XQLWRIWKHWUDQVSRUW$WWHQWLRQLVOLPLWHGLQDORUU\UXQGHSOR\PHQWDQGRUJDQL]DWLRQ,QIDFWLQRUGHUWRWUDLQ
PRUHLQRUJDQL]DWLRQDOXQLWDVDWUDQVSRUWDWLRQ%HFDXVHWKHSURGXFWLRQSHUIRUPDQFHRIWKHUDLOZD\FRPSDQLHV
ZLOO HYHQWXDOO\ KDYH WR ERDUGLQJ WKURXJK WKH OLQH WKH TXDQWLW\ DQG TXDOLW\ RI WKH JRRGV WUDLQ UHIOHFWHG IRU
H[DPSOH %XUHDX IRU GHOLYHU\ XQGHU WKH SUHPLVH RI WKH LQWHUIDFH RI WUDLQV RQ WKH QXPEHU RI TXDOLILHG WKH
TXDOLW\RI WKHRUJDQL]DWLRQDQGRSHUDWLRQRITXDOLW\RI WKH WUDLQ WRD ODUJHH[WHQWGHWHUPLQHV(IILFLHQF\DQG
HIIHFWLYHQHVVRIWKHUDLOZD\FRPSDQLHV
)URPWKHSHUVSHFWLYHRIWKHWUDQVSRUWRUJDQL]DWLRQVWRWUDLQDVDXQLWWUDQVSRUWHQWHUSULVHVVKRXOGJHQHUDOO\
EH SRVVLEOH WR RUJDQL]H GLUHFW WUDQVSRUW +RZHYHU GXH WR D YDULHW\ RI REMHFWLYH DQG VXEMHFWLYH WUDQVSRUW
RUJDQL]DWLRQWKHUHLVVWLOODODUJHSURSRUWLRQRIUDLOIUHLJKWIDLOHGWRGLUHFWWKHWUDQVSRUWIRUPRIUHDO
)RU QRZ WKH WUDLQ VHJPHQW FRGHF EHFRPH D IDLUO\ FRPPRQ IRUPRI UDLO IUHLJKW RUJDQL]DWLRQV DQG HYHQ
PRVWRIWKHGLUHFWWUDLQLVRQO\WKHURRW'HILQHGDFFRUGLQJWRWKHQXPEHURIWHFKQRORJ\WKURXJKVWDWLRQVLV
QRW UHDOO\ WKH SRLQW WR SRLQW EHWZHHQ WKH RULJLQ DQG WHUPLQXV HQG WR HQG'LUHFWO\ 7KH DGYDQWDJHV RI UDLO
WUDQVSRUWPDUNHWWRUHO\RQLWVRZQQHWZRUNHFRQRP\WRJHW7KHUDLOZD\KDVWKHHQRUPRXVDGYDQWDJHRIWKH
ORQJUDQJHWUDQVSRUWFDQEHDFKLHYHGZLWKWKHGLVWDQFHWRH[WHQGWKHDYHUDJHWUDQVSRUWDWLRQFRVWVFRQWLQXHWR
UHGXFH WKH WUDQVSRUW GLVWDQFH DQG WKH HFRQRP\ LV WKH NH\ UHDVRQ 'R PRUH WUDLQ ORDGHG ZLWK DV PXFK DV
SRVVLEOH LQ WKH SURFHVV RI UHDOL]DWLRQ RI JRRGV GLVSODFHPHQW DQG GLVLQWHJUDWLRQ DQG GR QRW VWRS UXQQLQJ
WUDQVSRUWHQWHUSULVHVWRLPSURYHWUDQVSRUWHIILFLHQF\QHHGWRSXUVXHWKHJRDO
/HDQSURGXFWLRQRUJDQL]DWLRQRSWLPL]HG
/HDQSURGXFWLRQ WKURXJK WKHRUJDQL]DWLRQRSWLPL]HG WRSURPRWH WKH LQWHJUDWLRQDQG UDWLRQDODOORFDWLRQRI
WKH UHVRXUFHV RI UDLO WUDQVSRUW 6SHFLILFDOO\ WKH OHDQ SURGXFWLRQ WKURXJK FKDQJHV LQ WUDQVSRUW RUJDQL]DWLRQ
LPSURYH LQWHUQDO FRQWUDFWXDO UHODWLRQVKLS DQG RSWLPL]DWLRQ RI EXVLQHVV RUJDQL]DWLRQDO VWUXFWXUH EXLOW LQ WKH
UDLOZD\V\VWHPDQHZ/HDQPRGHRIWUDQVSRUWRUJDQL]DWLRQ$WUDQVIRUPDWLRQWUDQVSRUWRUJDQL]DWLRQ,PSURYH
LQWHUQDOFRQWUDFWXDOUHODWLRQVKLS2SWLPL]HWKHEXVLQHVVRUJDQL]DWLRQDOVWUXFWXUH
)XUWKHUUHIOHFWLRQRQWKHUDLOWUDQVSRUWRIOHDQPDQXIDFWXULQJ
7KHLQWURGXFWLRQRIOHDQPDQXIDFWXULQJUHYROXWLRQDU\PDQDJHPHQWRIUDLOZD\WUDQVSRUW LW LVQHFHVVDU\WR
/HDQWUDQVSRUWRUJDQL]DWLRQPRGHIRULQGHSWK
7KH OHYHO RI OHDQ SURGXFWLRQ HFRQRPLHV RI VFDOH H[WHQW DQG PDUNHWLQJ VWUDWHJLHV WR D ODUJH H[WHQW
GHWHUPLQHVLWVFRUHFRPSHWHQFLHV
&RQWLQXH WR VXPPDUL]H DQGSURPRWH WKH5DLOZD\$GPLQLVWUDWLRQKDVEHHQ WKHSUDFWLFDO H[SHULHQFH DOVR
QHHGWRSD\DWWHQWLRQWRWKHIROORZLQJDVSHFWV
)LUVW WKH LPSOHPHQWDWLRQ RI OHDQ SURGXFWLRQ JUDGXDOO\ IRUPHG LQ WKH SURFHVV RI SURGXFWLRQ SURFHVVHV
RSHUDWLQJ VWDQGDUGV RUJDQL]DWLRQDO VWUXFWXUH DQG V\VWHPV DV FXULQJ GRZQ WR FRQVROLGDWH WKH H[LVWLQJ
DFKLHYHPHQWV VR WKDW WUDQVSRUW OHDQPDQDJHPHQW DV DQ LUUHYHUVLEOH SURFHVV2Q WKH EDVLV RI WKH VXFFHVVIXO
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LPSOHPHQWDWLRQRIOHDQPDQXIDFWXULQJ6WDQGDUG2SHUDWLQJ3URFHGXUH623FDQSOD\LQWKHPDQDJHPHQWRI
WKHUDLOZD\WKHUHDOYDOXH
7KHVHFRQGLVWRIXUWKHUGHHSHQWKHOHDQPDQDJHPHQWRIWUDQVSRUWRUJDQL]DWLRQV2QWKHRQHKDQG\RXZDQW
WR OHDQ SURGXFWLRQ LGHDV WR WKH IRUPXODWLRQ RI WKH WUDQVSRUW SODQ GHYHORSPHQW WKH SUHSDUDWLRQ DQG
LPSOHPHQWDWLRQRIWKHUXQFKDUWDPRUHVFLHQWLILFDQGUHDVRQDEOHFRQWURORIWKHELJJHVWVRXUFHRILQHIILFLHQF\
LQWKHWUDQVSRUWDWLRQDQGSURGXFWLRQWKHRWKHUKDQGWROHDQSURGXFWLRQWKLQNLQJWRQHZSURGXFWVDQGPDUNHW
GHYHORSPHQWWRH[SDQGWRSURYLGHPRUHDQGEHWWHUSURGXFWVWRPDUNHWLQRUGHUWRJHWPRUHLQFRPH
7KH WKLUG LV DQ H[WHQVLRQ RI WKH OHDQ PDQXIDFWXULQJ LQ VSDFH ,PSOHPHQWDWLRQ RI WUDQVSRUWDWLRQ DQG
SURGXFWLRQRI OHDQPDQDJHPHQW WKURXJK VWUXFWXUDO UHIRUPDQGDGMXVWPHQWRI WKHFRUSRUDWHERXQGDULHVRQD
ODUJHUSODWIRUPWREXLOGOHDQWUDQVSRUWRUJDQL]DWLRQPRGHVXEVWDQWLYHSXVKIRUZDUGWKHUHIRUPRIWKHUDLOZD\
PDQDJHPHQWV\VWHPVRWKDWWKHHFRQRPLFDGYDQWDJHVRIWKHUDLOZD\QHWZRUNJHWDEHWWHUUHOHDVH
,WFDQEHVHHQIURPWKHWDEOH WRWDO WUDQVSRUWHGYROXPHRIULVLQJIURPWR&DXVHGE\IDFWRUVLQ
DGGLWLRQ WR VRFLRHFRQRPLF GHYHORSPHQW DQG SURJUHVV IUHTXHQW LQWHUUHJLRQDO H[FKDQJHV DQG UHJLRQDO
GHYHORSPHQW WKH JURZWK UDWH LV QRW WKH VDPH 6RXWK(DVW0LQLVWU\ RI WKH GHYHORSPHQW RI IDVWHUZLWK WKH
GHYHORSPHQWDQGFRQVWUXFWLRQRIHFRQRPLFGHYHORSPHQWDQG WUDQVSRUWGHYHORSPHQWJUDGXDOO\ VSHHGXS WKH
ZHVWHUQ DQG FHQWUDO DQG HDVWHUQ IUHLJKW DQG SDVVHQJHU H[FKDQJHV ZLOO EH PRUH UDSLG GHYHORSPHQW
5HVSHFWLYHO\DFFRUGLQJWR7DEOHVDQGGDWDREWDLQHGLQPLGDQGFDUJR2'WDEOHUHIOHFWLQJWKH
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FRQGLWLRQV%\FRPSDULQJWKHDQGSDUWLFXODUO\LQQRUWKQRUWKHDVWHDVW&HQWUDO6RXWKDQG:HVWHUQ
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